The approximate treatment of the nonlocality of the optical potential describing scattering from a set of E nonoverlapping potentials is shown to lead to erroneous effective local potentials. The difhculty is circumvented by constructing a local two-body t matrix which leads directly to a local potential.
The wave function g describing the scattering from a single potential v(r) is given by
To obtain V,pz(k, ks) in configuration space it is necessary to know 1(E, k, ks) off the energy shell, i.e. , when Ik I w Iko I Ak~=(2mE/6')'t' However, the scattering will be independent of this oR-shell behavior if we do the calculation properly. Unfortunately, the oR-energy-shell extrapolation leads to a nonlocality in the optical potential, since in general t(E, k, ks) is not onlv a function of This nonlocality is usually treated approximately' and an eRective local potential is derived which depends on the oR-shell energy behavior of t through the derivative 1'(E, ks, ks), where
In this paper we indicate that this approximation procedure destroys the property of independence of the scattering on the oR-shell behavior of t and is therefore inappropriate to this problem. We remove this difhculty by constructing a local two-body t matrix rendering approximations unnecessary. The optical potential is local. 
III. A LOCAL t MATRIX
We avoid the difFiculty of approximating a nonlocal potential by constructing a r which is already local, i.e. , r (E, k, ko) = r(E, k -ko-) .
This automatically leads to a local optical potentiaP V(E, k, ko) = -V(E, q) =NF(q) r(E, q), (9) where q=k -ko.
We write r(E, q) as (ktr, ktr) . (10) l This form has been studied in relationship to Regge poles and the function r(E, q) is well defined. o To correctly identify P(kz, r) with y(kit, r) in the region r& a, it is necessary that ie(r) is zero for r) a. We may 5The reader will note the similarity between this expression and that found by Glauber Lsee R. Glauber ' was very sensitive to the assumed effective mass m* of the struck target nucleon. Now we can ignore the nonlocality altogether. Its sensitivity no longer presents a problem. Finally, we note that the optical potential at small r is sensitive to r (E, q) at large q and that r (E, q) will be dominated by the Regge amplitude in that region. Hence, information on optical potentials for small r may give information about Regge trajectories. This is not off-energy-shell information, since once all the phase shifts are known the Regge trajectory follows in principle, though not necessarily in practice.
